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ABSTRACT: 

PURPOSE: To restrain biased abrasion and to drastically delay development of one 
side dropped abrasion. 

CONSTITUTION: A pair of narrow grooves 16 is provided on a tread 12, a first 
circular arc part 12A is provided between a tread center CL and the narrow grooves 
16 and a second circular arc part 12B is provided between the narrow grooves 16 and 
a tread edge part 12C. Consequently, a grounding shape 26 of a pneumatic radial 
tire 10 for heavy load at the time of loading comes to be gradually shorter in 
grounding length from the center in the tire cross direction toward both edge parts 
in the tire cross direction and comes to be longer in the grounding length in the 
circumferential direction toward the both edge parts in the tire cross direction 
again. Accordingly, drag at the tread edge part 12C is drastically reduced, biased 
abrasion is restrained and development of one side dropped abrasion is drastically 
delayed. 
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ABSTRACTED-PUB-NO: JP 05077608A 
BASIC-ABSTRACT: 

Tyre has the tread profile before inflation composed of two circular arcs, i.e., 
the 1st circular arc of radius CRl with the centre placed on the centre line CL 
under the tread and the second circular arc of radius CR2, which is larger than 
CRl, with the centre placed on the centre line CL under the tread, and they are 
connected at the point forming a dented region in the circumferential direction. 

Specifically (a) the radii CRl and CR2 range from 400-650 mm and from 800-2000 mm, 
respectively, (b) a narrow width circumferential groove is provided along the line 
passing through the intersection point, and (c) the intersection point is located 
in the tyre axis side with respect to the imaginary circular arc of radius CRO, 
passing the tread centre point and edge point with the centre on the centre line 
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CL, and the relevant radial distance t is 0.3-2.0 mm. 

ADVANTAGE - When the tyre is subjected to the normal tyre pressure and the normal 
tyre load, the ground contacting. length decreases from the centre line toward the 
dented region and then increases toward the contact edge, with the effect to reduce 
the uneven wear and the one-side-fall wear along the tread edge. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire for heavy loading strong [ side ] and 

used [ apply to the pneumatic tire for heavy loading, especially ] for this. transit. 

[0002] 

[Description of the Prior Art] As conventionally shown in drawing 4 , the pneumatic tire 50 for heavy 
loading with which the appearance of a tread was made into single curvature (radius of curvature CR 0) 
was proposed, but as shown in drawing 5 , in the touch-down configuration 52, there was fault that 
partial wear tends to happen at tire cross direction (direction of drawing 5 arrow-head W) both ends 
since tire hoop direction (direction of drawing 5 arrow-head C) touch-down length is short. In order to 
cancel this fault, the double-crown-ized so-called pneumatic tire for heavy loading with which the 
appearance of a tread consists of two curvatures from which radius of curvature differs is proposed. In 
this double-crown-ized pneumatic tire for heavy loading, as shown in drawing 6 , the pneumatic tire 60 
for heavy loading with which the radii section 62 (radius of curvature is CRl) of a tire center section and 
the radii section 64 (radius of curvature is CR [2 ], however CR2>CR1) by the side of tire cross 
direction both ends touch smoothly continuously is proposed. 

[0003] In a commercial scene with much [ this pneumatic tire 60 for heavy loading has much rectilinear- 
propagation transit, and / although the partial wear by drag is controlled and it is effective in a 
commercial scene with few opportunities for a side force to act ] transit on which a side force acts on the 
other hand, after the edge of the tread edge 66 is round, there is fault that the piece omission wear by 
which it progresses to a center line CL side occurs. 
[0004] 

[Problem(s) to be Solved by the Invention] While this invention controls partial wear in consideration of 
the above-mentioned fact, it is the purpose to offer the pneumatic tire for heavy loading which can delay 
progress of piece omission wear sharply. 
[0005] 

[Means for Solving the Problem] The pneumatic tire for heavy loading of invention according to claim 1 
The 1st radii section by which the radius of curvature which is prepared in a tread center section and has 
center of curvature in a tire axial center side at the time of internal pressure non-filling was set to Rl, It 
is prepared in the tire cross direction both sides of said 1 st radii section, and sets at the time of internal 
pressure non- filling. Size rather than the radius of curvature of said 1st radii section The 2nd radii 
section by which the becoming radius of curvature was set to R2, It is characterized by connecting a 
preparation, said 1st radii section, and said 2nd radii section to a tire axial center side through the 
flection made into concave. 

[0006] Invention according to claim 2 is characterized by having set the radius of curvature Rl of said 
1st radii section as the range of 400-650mm, and setting the radius of curvature R2 of said 2nd radii 
section as the range of 800-2000mm in the pneumatic tire for heavy loading according to claim 1 . 
[0007] Invention of claim 3 is characterized by preparing the rill prolonged in said flection of said tread 
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in a hoop direction in the pneumatic tire for heavy loading according to claim 1 or 2. 

[0008] Invention of claim 4 is set to claim 1 and the pneumatic tire for heav)' loading according to claim 

2 or 3. The intersection of said 1st radii section and said 2nd radii section It is located in a tire axial 

center side to the virtual radii which have center of curvature in the tire axial center side of a tread pin 

centerjarge tlirough a tread pin centerjarge and a tread edge, and is characterized by making distance 

tire radial [ from said intersection to said virtual radii ] into the range of 0.3-2. 0mm. 

[0009] 

[Function] According to invention according to claim 1, the pneumatic tire for heavy loading is set at the 
time of internal pressure non-filling. The radius of curvature to which a tread center section has center of 
curvature in a tire axial center side is made into the 1st radii section set to Rl . The radius of curvature 
which the tire cross direction both sides of the 1st radii section become from the radius of curvature of 
the 1st radii section size is made into the 2nd radii section set to R2, and the 1st radii section and the 2nd 
radii section are connected to the tire axial center side through the flection made into concave. 
Therefore, the touch-down configuration of this pneumatic tire for heavy loading is applied to a flection 
from a tire cross direction center section, once touch-down length becomes short, is missing from a tread 
edge from a flection, and touch-down length becomes long gradually. Controlling much more 
effectively the partial wear by the drag applied to a tread edge by this from the flection on which a side 
force acts, a tread edge can be round and time amount to which piece omission wear progresses can be 
sharply made late. Therefore, a tire life can be prolonged in a commercial scene with much transit on 
which a side force acts. 

[0010] Since according to invention according to claim 2 the radius of curvature Rl of the 1st radii 
section was set as the range of 400-65 0mm and the radius of curvature R2 of the 2nd radii section was 
set as the range of 800-2000mm, it can lengthen touch-down length gradually, it being able to shorten 
touch-down length and being able to apply [ apply a touch-down configuration to a flection from a tire 
cross direction center section, and ] it to a tread edge from a flection. Here, since the touch-down length 
in a flection becomes short too much and partial wear occurs near the flection, when the radius of 
curvature Rl of the 1st radii section is less than 400mm, when exceeding 650mm preferably, the depth 
of a flection cannot become shallow and time amount to which piece omission wear progresses cannot 
be made late. Moreover, when the depth of a flection cannot become shallow and time amount to which 
piece omission wear progresses cannot be made late, when the radius of curvature R2 of the 2nd radii 
section is less than 800mm, but exceeding 2000mm, since partial wear occurs, it is not desirable. 
[001 1] Since the rill prolonged in the flection of a tread in a hoop direction is prepared according to 
invention according to claim 3, progress of the piece omission wear to the tire cross direction inside can 
be controlled by this rill. Therefore, in a commercial scene with much transit on which a side force acts, 
the life of a tire can be prolonged further. 

[0012] According to invention according to claim 4, it is located in a tire axial center side to the virtual 
radii to which the intersection of the 1st radii section and the 2nd radii section has center of curvature in 
the tire axial center side of a tread pin center,large through a tread pin center,large and a tread edge, and 
considers as the range whose distance tire radial [ from an intersection to said virtual radii ] is 0.3- 
2.0mm. Therefore, preventing partial wear generating by the drag of a fleption, the touch-down length of 
a tread edge is lengthened and piece omission wear is prevented much more effectively. In addition, if a 
distance tire radial [ from an intersection to said virtual radii ] is not effective for piece omission wear of 
a tread edge and exceeds 2.0mm in less than 0.3mm, the touch-down length of a flection will become 
short too much, will drag by the flection, and will cause wear. 
[0013] 

[Example] One example of this invention is explained according to drawing 1 thru/or drawing 3 below. 
[0014] As shown in drawing 2 , the major groove 14 of the pair prolonged along a tire hoop direction 
(the direction of drawing 2 arrow-head C) on tire cross direction (direction of drawing 2 arrow-head W) 
both sides of the tread pin center,large CL is formed in the tread 12 of the radial-ply tire 10 containing 
air for heavy loading. Moreover, the rill 16 of the pair prolonged along a hoop direction is 
predetermined dimension S Separated from the tread pin center,large CL by the tread 12, respectively, 
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and is prepared in the tire cross direction outside of these major grooves 14 at it. 
[0015] As shown in drawing 1 , the between from the tread pin centerjarge CL to a rill 16 is set to 1st 
radii section 12A, this 1st radii section 12A has center of curvature on the tread pin centerjarge CL by 
the side of a tire axial center, and that radius of curvature CR 1 is set to 400-650mm for the tread 12 at 
the time of internal pressure non-filling. Moreover, the between from a rill 16 to tread edge 12C is set to 
2nd radii section 12B, this 2nd radii section 12B has center of curvature on the tread pin centerjarge CL 
by the side of a tire axial center, and that radius of curvature CR 2 is set to 800-2000mm for the tread 12 
at the time of internal pressure non-filling. 

[0016] Therefore, let the intersection 18 of 1st radii section 12A and 2nd radii section 12B be the 
location entered to the tire radial inside from the virtual radii 22 which have the greatest single curvature 
which does not enter to a tire shaft side rather than the profile of the tread 12 which passes along the 
intersection 20 when it has center of curvature at on the tread pin center,large CL by the side of a tire 
shaft, and the profile of a tread 12 intersects a tread pin center,large, and tread edge 12C. That is, a 
flection 13 is formed of 1st radii section 12A and 2nd radii section 12B, and the cross-section 
abbreviation 3 square-shape-like clearance section 24 is formed of them at about 1 8 intersection of a 
tread 12 between 1st radii section 12 A, 2nd radii section 12B, and the virtual radii 22. 
[001 7] Here, as the touch-down configuration 26 at the time of the load of the radial-ply tire 1 0 
containing air for heavy loading with which it filled up with internal pressure is shown in drawing 3 , it 
applies to a tire cross direction both-ends side from the center of the tire cross direction (the direction of 
drawing 3 arraw-head W), and hoop direction (direction of drawing 3 arrow-head C) touch-dovra length 
once becomes short, applies to tire cross direction both ends again after that, and hoop direction touch- 
down length becomes long. Thus, in the touch-down configuration 26, since hoop direction touch-down 
length becomes long in tire cross direction both ends, i.e., a tread edge, the drag in a tread edge can 
decrease sharply and the radial-ply tire 10 containing air of this invention for heavy loading can delay 
the time amount to generating of partial wear by delaying generating of partial wear. Moreover, by 
having formed the rill 16 in intersection 18 part, progress of piece omission wear is stopped in rill 16 
part, and can delay further progress of the piece omission wear to the tire cross direction inside. 
[0018] In addition, since the center section of the tread 12 will become flat too much if radius of 
curvature CR 1 is larger than 650mm preferably since touch-down length becomes [ radius of curvature 
CR 1 ] short too much by about 16 rill by less than 400mm and partial wear occurs near the rill 16, and a 
clearance 24 becomes small, having set the radius of curvature CR 1 of 1st radii section 12A as the 
range of 400-650mm does not have the desirable progress prevention effectiveness of piece omission 
wear few. 

[0019] Since touch-down length becomes [ radius of curvature CR 2 ] short too much by about 16 rill by 
less than 800mm and partial wear occurs near the rill 16, if radius of curvature CR 2 is larger than 
2000mm preferably, since partial wear occurs, it is not desirable to, have set radius of curvature CR 2 as 
the range of 800-2000mm on the other hand. 

[0020] In addition, in this clearance 24, the dimension t tire radial [ from the intersection 1 8 to the 
virtual radii 22 ] is made into the range of 0.3-2.0mm, and let it preferably be the range of 0.7-1 .0mm. 
[0021] Moreover, the width method W of opening [ rill 7 16/ said ] at the time of a tire new article is set 
to L5-4.0mm, and the depth dimension D is set to 12-1 6mm. In addition, a rill 16 has little effectiveness 
that 1,5 mm and the depth dimension D delay [ the width method W ] progress of piece omission wear 
by less than 12mm, and when 4mm and the depth dimension D exceed [ the width method W ] 16mm, 
since the rigidity of a tread 12 falls by about 16 rill, it is not desirable. 

[0022] In addition, this invention of it not only applying to the radial-ply tire containing air for heavy 
loading, but your applying to the tire of other structures, such as a bias tire, is natural. 
In the following table 1, conventionally The radial-ply tire containing air for elegance heavy loading 
(double-crown-ized radial-ply tire 60 containing air for heavy loading which is shown in the radial-ply 
tire 50 containing air for heavy loading and drawing 6 of Single R which are shown in drawing 4 ), 
(Example of a trial) The radial-ply tire 10 containing air of this invention for heavy loading is filled up 
vsdth convention internal pressure, respectively, the front wheel of a real vehicle is equipped, and the 
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result of having measured the abrasion loss of the tread edge after making it running this real vehicle 
80000km in the state of constant loading is shown by the characteristic. In addition, it is the thing of the 
radial-ply tire 50 containing air of Single R for heavy loading indicated to be the conventional article 1 
of Table 1 to drawing 4 , and is the thing of the double-crown-ized radial-ply tire 60 containing air for 
heavy loading in elegance 2 conventionally. Moreover, measured value is setting the radial-ply tire 50 
containing air of the conventional single R for heavy loading to 100, and it serves as good, so that a 
numeric value is small. 



[0023] 
Table 1] 







Vt^ffn 2 


^nm^ffx, 1 




C R 0 (nin) 


.7 3 0 




7 3 0 


6 4 0 


C R I (nni) 




6 0 0 


6 0 0 


5 0 0 


C R 2 (mm) 




1 0 0 0 


10 0 0 


10 0 0 


t (mm) 






0. 7 


0. 8 


S (mm) 






7 2 


6 0 




i 0 0 


6 4 


3 1 

'■ 


3 3 



As compared with elegance, the partial wear prevention effectiveness in a tread edge has the 
conventionally high radial -ply tire 10 containing air of this invention for heavy loading, and it is clear 
also from the above-mentioned test result that the time amount to partial wear generating is delayable 
with this. 
[0024] 

[Effect of the Invention] Since the pneumatic tire for heavy loading of this invention was considered as 
the above-mentioned configuration, while controlling partial wear, it has the outstanding effectiveness 
which can delay progress of piece omission wear sharply. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st radii section by which the radius of curvature which is prepared in a tread center 
section and has center of curvature in a tire axial center side at the time of internal pressure non-filling 
was set to Rl, It is prepared in the tire cross direction both sides of said 1st radii section, and sets at the 
time of internal pressure non-filling. Size rather than said radius of curvature Rl The 2nd radii section 
by which the becoming radius of curvature was set to R2, A preparation, the pneumatic tire for heavy 
loading characterized by connecting said 1st radii section and said 2nd radii section to a tire axial center 
side through the flection made into concave. 

[Claim 2] The pneumatic tire for heavy loading according to claim 1 characterized by having set the 
radius of curvature Rl of said 1st radii section as the range of 400-650mm, and setting the radius of 
curvature R2 of said 2nd radii section as the range of 800-2000mm. 

[Claim 3] The pneumatic tire for heavy loading according to claim 1 or 2 characterized by preparing the 
rill prolonged in said flection of said tread in a hoop direction. 

[Claim 4] The intersection of said 1st radii section and said 2nd radii section is claim 1 which was 
located in the tire axial center side to the virtual radii which have center of curvature in the tire axial 
center side of a tread pin center,large through a tread pin center,large and a tread edge, and made 
distance tire radial [ from said intersection to said virtual radii ] the range of 0.3 -2.0mm, and a 
pneumatic tire for heavy loading according to claim 2 or 3. 



[Translation done.] 
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